Hollow steel tube-reinforced concrete columns have been more and more used in real structures. However, the researches on these kinds of composite joints are still relatively less. Based on the appropriate selection of material constitutive relation, element type and contact model, 3 nonlinear finite element analysis models are set up which are used for the whole loading process of hollow steel tube-reinforced concrete column to steel beam joints under constant axial load on the top of column and cyclic load at the beam ends. Based on these finite element analysis results, an intensive research can be done for the stress and strain relation of each component.
INTRODUCTION
Hollow steel tube-reinforced concrete column is a new-style composite column that is composed of inner steel tube and external reinforced concrete. As a new type of composite column, the hollow steel tube-reinforced concrete column is superior over the normal reinforced concrete (RC) column; it has higher ductility and can be constructed faster. Compared with conventional concrete filled steel tube columns, the hollow steel tube-reinforced concrete columns have higher durability, light self-weight and better fire resistance performance. Figure 1 . Details and dimensions of specimen.
ESTABLISHMENT OF ELEMENT MODEL

Main Parameter and Dimension of Specimen
In this paper three finite models analyses on the cyclic behavior of hollow steel tube-reinforced concrete column to H-shaped steel beam joints will be set up. The dimension and section of specimen can be seen in Figure. 1.The column section is circular and the diameter (D) is 240 mm bars andφ6 @ 100mm stirrups. The thickness of connecting plate is 4mm; the sleeve and connecting plates are 20mm longer than the steel beam at both sides. C40 selfcompacted concrete is used for the column, and the thickness of protective layer is 25mm.The simulation parameter is the height of steel beam (140mm, 200mm and 260mm).
Stress-Strain Relations of The Steel And Concrete
STEEL
In this paper, the equivalent elastoplastic model is used to simulate the material performance of steel under complex stress conditions. The secondary plastic flow model in literature [1] is used to define the uniaxial stress-strain relation of steel. The strengthening effect shall be considered after the steel yields.
CONCRETE
The plastic damage model is used to simulate the material performance of concrete, which introduces the damage coefficient to describe the stiffness degradation of concrete after elastoplastic stage. The stress-strain relation model of concrete in literature [2] that considers the constraint of stirrup is used for the outside concrete. For the tensile behavior of concrete, the model in literature [3] shall be used to defineits cracking stress, it is assumed to be in elastic state before the concrete cracks. The softening property after cracking is described by the stressfracture energy relation. The value of fracture energy is referred in the model of literature [1] .
Element Selection
The concrete in the finite element model is simulated by C3D8R.The steel bar is simulated by two-node bolt element. The steel tube and steel plates are simulated by the four-node shell element S4, the full integral format is used for the shape function of the shell element and the Nine Simpson Integration is used for the thickness direction.
Meshing
In this paper, the solid element is mainly based on hexahedron and the shell element is meshed by tetrahedron. However, it should be noted that the skeleton formed by stirrups and longitudinal bars should be meshed by truss structure, otherwise the calculation results will be incorrect.
Boundary and Loading Conditions
The boundary and loading conditions of finite element model can be seen in Figure. 2. 
RESULTS ANALYSIS
The failure mode of the specimen at the end of simulation is shown in Figure 3 . It can be found that while the height of steel beam is 140mm and 200mm, the bending failure happens to the steel beam and severe buckling can be found at the end of beam and outer ring plates. However, when the height of steel beam increases to 260mm, the bending failure in-plane would happen to the column due to the high bending strength of steel beam.
As can be seen from the Figure. 4 that the hysteretic curve is initially spindleshaped and full, it indicates that the structure has good energy dissipation capacity. As the load increases, the hysteresis loop transforms from linear line to nonlinear curve. Before reaching the peak load, the reaction force of specimen increases with the increase of displacement load, but the stiffness decreases gradually. After the Specimen reaches peak load, the nonlinear phenomenon of hysteresis curve gets more obvious. At the same level of displacement, the energy dissipation of the specimen is degraded; the cumulative damage shall increase in the process of circulation. 
CONCLUSIONS
Through the simulation analysis of large finite element software ABAQUS, it can be found that the height of steel beam has a great impact on the load-bearing performance of hollow steel tube-reinforced concrete column to H-shaped steel beam joints and the higher steel beam is, the better is the energy dissipation capacity and seismic capacity, but when the beam reaches a certain size, the bending failure in-plane of composite columns would happen to the column instead of the failure of beam end.
